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Abstract

Due to social, economic and political reasons, informal settlements are
considered as a challenging problem in the third world countries. These
create problems to the society and to the local government. The present
study aims to discuss informal settlements of Latakia city (Syria) during
1970 and 2005 using satellite data. Where based on all the information
available, until today the present study is the first one carried out in
Syria concerning the development of informal settlements. In this
study, we put a headline to solve the informal settlement problem in
Latakia city by achievement 4 goals:

e INCORPORATION: This goal requires that the inhabitants of an
informal settlement are recognized as full citizens of the city, town or
village with which they are associated.
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e IMPROVEMENT: This goal requires an integrated approach to
development, that seeks to meet the most important needs of the whole
community. It also requires that those needs and priorities are
determined by all the stakeholders. The choice of strategies also
requires an inclusive process that takes all factors into account.

e DEVELOPMENT: The vital elements of this goal are the provision of
opportunities and encouragement.

e PLANNING: This goal includes, Anticipate the future. Identification
and addressing the implications for the informal settlements in a
comprehensive manner.

We suggested 4 guiding principles to achieve the previous goals:

e Integration: Considering the informal settlements as a part of the
whole city, is a very important point in the integration process.

e Participation: Participation of people and groups of people with the
local authority effectively in a process.

e Communication: communication is the exchange of thoughts,
messages, information and meeting between people and the authority.

e Minimum relocation: is to provide the people with opportunities to
stay and settle, because every move is disruptive and costly.

Also in the present study, dynamics of change in land use/land cover
and their impact have been studied. The satellite data (Landsat, IRS,
and CORONA) have been used.

This study shows significant classes (Trees, Grass, Buildings, Water,
Vacant, Roads) in the land use/land cover which are found to change
significantly during 1970 and 2005. Also rapid growth of informal
settlements have been observed.

Remote sensing images have been handled using GIS system to
visualize the dynamics of the changes in land use/land cover. Finally
the physical situation of the informal settlement has been studied and
has been organized in three categories (Good, Medium and bad).

INTRODUCTION

Industrial and commercial centralization of cities cause an
increase of immigration from rural areas to the cities and also a
deterioration of the urban environment. The expansion of the big
cities, which are witnessing developments of informal
settlements, has to be considered a major problem in Syria
where 209 informal settlements exist. They cover an area of
26,600 km? Approx. 30% of the population in urban
environments live in these regions. The informal settlements
have a high density and are considered overpopulated. The
average amounts to about 400 person/km? compared to the
population density of 216 person/km? in the formal regions. The
major reason for the growth of informal settlements is the
migration from rural regions to the cities. This, again, is due to
the following facts:

e The cost of land in the formal regions is higher than in

the surroundings or in the agricultural areas.
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e Most of the people are poor and can therefore not buy
land or houses within the formal regions.

e Regional planning and economic activities in the rural
regions are missing.

e The organizational plans, which are requested to arrange
the expansion in the cities, and especially in informal
settlements, are either absent or they lack updating.

In the present study, the authors are concentrating on the
growth of Latakia City from 1970 to 2005. Every year the
informal settlements grow as fast as the formal settlements.

MATERIALS AND METHODS

In order to achieve the aforementioned goals, suitable
and complete data for an integrated analysis of the situation in
the urban development are very important. They comprehend
satellite data, the topographic map of Latakia City at a scale of
1:50,000 and other secondary data.

The change-detection was carried out using both digital image
processing techniques (e.g. post-classification and Change Vector
Analysis) and visual interpretation (digitization).

i. In the post-classification technique, two images from
different dates are independently classified. Preliminary
classifications are performed on the Landsat TM, 1987 and
Landsat ETM, 2000 images.

The classified images are combined to create a new
change image classification, which indicated the changes “from”
and “to” that took place. The post-classification was carried out
using “ERDAS IMAGINE” and the change matrix was calculated.
Results:

Figure 1, shows the post-classification (supervised
classification) of the two Landsat images. The change matrix
based on classified images revealed that significant changes in
land use/ land cover classes occurred Table 1.

It was obvious, that buildings and trees classes had
increased and the other classes had decreased, especially grass
class and that is normal due to the successful agriculture of the
orange trees upon the count of grass area (Agriculture &
recreational value).
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1987
Classes

- Unclassified
- Trees
l:l Grass
- Water
B suildings
:] Vacant
[_] Roads

2000
Classes

- Unclassified

Figure 1. Post-classification of
Latakia (1987-2000).

Figure 1.

Table 1.

10

Change matrix of image 1987 and 2000.
Where the numbers refer to trees (1), grass (2), water (3), buildings (4),

1 Killometaers

vacant (5) and roads (6).
Total
1987
1987 1 2 3 4 5 6 (Ha)
2000
1 2527.64 67522 7.15 581.08 2875 991 3829.76
2 163749 1744.6 122 151297 109.57 14.38 5020.27
3 14.70 1.78 54.66 21.36 0.41 6.74 99.66
4 513.26  1168.17 12.26 3839.34 365.84 121.18 6020.07
5 26.64 171.22 422 67238 36251 1511 1252.08
6 74.40 47.84 12.18 24399 8.69 29.40 416.52
Total 2000 4794.14 3808.88 91.70 6871.15 875.76 196.73
(Ha)
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It was obvious, that buildings and trees classes had increased
and the other classes had decreased, especially grass class and
that is normal due to the successful agriculture of the orange
trees upon the count of grass area (Agriculture & recreational
value).

ii. Change Vector Analysis, Change Vector Analysis (CVA) is
defined as the computation of radiometric differences between
two dates in the spectral feature space. CVA uses any number of
spectral bands from multi-temporal satellite data to produce
change image that yield information about both the magnitude
and direction of differences pixel values.

The magnitude of a change vector (CM) is calculated as
the Euclidean distance between the two positions. It is a measure
for the intensity of the change. The direction of the change is
given by the direction angle (CD) of the change vector. It
provides information about the nature of change.

CMi =+ AlLi2 + AI2,i2 [1]
CDi = arccos Al1,1 / CMi [2]
CDi = arcsin Al2,1 / CMi [3]
Results

The CVA was carried out also by using two models in
ERDAS Imagine to derive two images representing the direction
of change and magnitude of change. The magnitude ranges from
13 to 2550 while the angel of direction ranges from 1 to 89o. It
was obvious that the direction change was positive.

The supervised classification for both, magnitude of
change and direction of change produced five change classes,
especially slight, low, medium, high, extreme changes (Figure 2).
After calculating the CD and CM, we chose random area inside
two of informal settlement regions to plot the charts of CD and
CM (Figure 3, 4). It is noticed that the CVA in the first area
(Ugarit) was found to be positive in both CD and CM but in the
second area (Al Quds) the CM was found to be more than the CD.
this is normal because the second area is approximately
considered as the closed area in comparison to the first area.

iii. Digitization:

The second method is based on the visual interpretation,
which is used for the analysis of three satellite images (Corona
1970, Landsat 1990, IRS 2005). Due to the increase of population
of Latakia, construction operation and city expansion increased.
MURBANDY method of the analysis of the development of the
settlement area has been followed to calculate the settlement
area using IRS image of the year 2005. Following equation has
been used:
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A=1/4VB = A=1/44553956= 1067 m

Where A : the studied area and B : the area of the continuous
settlements.

- Unclassified

Slight

| Low
Medium

B Hion
- Extreme

- Unclassified

Slight

Low

Medium
B High
- Extreme

Figure 2. Change pattern of change
vector analysis (1: Magni tude of

change, 2: Direction of change). = . e | Kilometers
igure 2.

Figure 3. Change Vector Analysis
diagram for the Ugari
neighborhood.

Figure 3.
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Figure 4

Results
1. Degree of Urbanization: Following Murbandy method, we
have found the urban area within the buffer during 1970 where
the residential area were centered in a small area and all the
activities (commercial, industrial) were inside the city. The
agriculture area was found to be surrounding the residential
area.

The rapid growth of population caused regular and
irregular rapid growth of residential area upon the account of

1 5 8 the agriculture area (Figure 5).

2. Informal Settlements in Latakia: (Figures 6, 7, 8) also show
distribution of the informal settlements areas since 1970 into
2005. It has been noticed that the informal settlements during
1970 were not connected to the formal settlements but due to
the rapid development in the formal and informal settlements
during 35 years became this areas connected an telescopic
together.

CONCLUSION AND RECOMMENDATION

In this study we aim in to investigate the phenomenon of
informal settlements in Latakia City and its development from
1970 to 2005 by means of remote sensing and GIS.

At the beginning a method to solve the informal
settlements problem has been explaned. This method depends
on the communication and participation in decision-making. This
is for making a suitable decision to develop and rehabilitating
the informal settlements. Also, we stress the importance of using
the GIS techniques for decision-making, especially GIS and
remote sensing.

Then we concentrated on the informal settlements and
their development between 1970-1990-2005, where the results
showed a high-speed growth of the buildings class.

o0
=
(=}
(=}
A
~
g=
(=}
<
)
=
S
L
(8]
@
&=
s
o
—
<
]
5]
s
c
B
S
o
=
S
=}
)
=
©
=}
B
)
4
=



Army
Typewritten Text

Army
Typewritten Text
158


Figure 5. Land use classification.

Figure 6.The informal settlements
in Latakia City in 1970 based on
classification of Corona Satellite
image

Yahya GHASSOUN, Manfred BUCHROITHNER

Consequently, the informal settlements increased in area,
especially on the account of the grass class. In resume, this study
showed the following:
e Remote sensing techniques offer reasonable classification
accuracies for the study area.
e There exist a remarkable pattern of change in land
use/land cover classes between 1970 and 2005.

e GIS present powerful tools to query and analyze the
remote-sensing and change-detection results for the

study area.
60,000,000.000
50,000,000.000
O Residential
. 40,000,000.000
B Creational Value _
O Agriculture areas —
30,000,000.000
OVacant
B Industrial 20,000,000.000
O Commercial
10,000,000.000
_-J: = [ L 0.000
2005 1990 1970
Figure 5.

Figure 6.
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-— Agricumure aess
T
T Commerial Figure 7. The informal settlements
in Latakia 1990 based on
classification of Landsat TM image.

Figure 7.

160

Figure 8. The informal settlements
1100000 in Latakia Ci ty in 2005 based on
classification of IRS satellite image

Figure 8.
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